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j PURPOSE.To eliminate the influences of the change of light quantity with the lapse of time and the 
temperature change by correcting the shading correction data by means of the white and black level 
changing signals every time an image is read 

CONS i tTUTION:When the reading of an image is started, the white and black latch signals Lw and Lb 
are transmitted on the white and black reference surfaces 5Y and 6Y respectively. Therefore the post- 
line data read out of the 2nd white reference surface 5Y are stored in the latch circuit 31 of a white level 
change detector means 30. Meanwhile the post-line data read out of a 2nd black reference surface 6Y 
are stored in the latch circuit 41 of a black level change detecting means 40. In such conditions, the pre- \ 
line data are stored in the latch circuits 32 and 42 respectively. Then the image data on a first line are 
stored in a RAM 1 1 . A comparator 33 compares the pre-line data A stored in the circuit 32 with the post- 
line data B stored in the circuit 31 and outputs the white and black level changing signals to a counter 
34. The correction data correcting means 21 and 22 add together both level changing signals and 
correct the upper and lower limit reference potentials to correct the correction data every time the line is 
read. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the picture reader which has a shading compensation function. 
[0002] 

[Description of the Prior Art] The picture reader shown in drawing 5 is a manuscript cover half which performs picture read, 
moving the reading element which comes to carry out train arrangement of many pixels in the direction of vertical scanning (Y) 
in the direction of horizontal scanning (X) to the manuscript laid on the upper surface glass plate of a main part 1. A reading 
element is formed from a CCD sensor, with a fluorescent lamp, a condenser lens, etc., is incorporated in a reading unit and 
moves in the direction of vertical scanning (Y) as a whole. 

[0003] In this picture reader, white datum-level (white corrector plate) 5X and black datum-level (black corrector plate) 6X 
which are extended in the direction of horizontal scanning (X) are prepared outside [ of a main part 10 / S ] a reading field. 
Shading compensation data are beforehand generated based on the reading data which used the reading element before picture 
reading and were read in each datum level 5X and 6X. The shading compensation of the original reading image data read in the 
reading field R was carried out using the shading compensation data, and norm reading image data has been obtained. Therefore, 
the error of reading by the peculiar luminescence property of the direction of horizontal scanning (X) of a fluorescent lamp can 
be swept away. 

[0004] That is, as shown in drawing 6 , in multiplication type D/A converter 8, the shading compensation of the subject-copy 
image data Ard which were read with the reading element and amplified with amplifier 7 is carried out by the shading 
compensation data Dsh inputted through D/A converter 12. CPU10 reads this shading compensation data Dsh in RAMI 1, and it 
is inputted into D/A converter 12. Furthermore, it is amplified with amplifier 9. Then, it is changed by A/D converter 20 and 
becomes digital norm reading image data. This is stored temporarily at RAMI 1 and an external output is carried out according to 
its use and the purpose. 

[0005] The shading compensation data Dsh are generated as follows here. First, black datum-level 6X is read with a reading 
element, and in quest of the average of the data (Ard->ADrd), CPU 10 adjusts D/A converter 22 so that the average may be set to 
"0." Therefore, the minimum reference potential VRB outputted from D/A converter 22 is fixed as black level, as shown in 
drawing 7 (A). In this state, one line of white datum-level 5X is read using a reading element. 

[0006] Then, CPU 10 adjusts D/A converter 21 so that the output of D/A converter 21 may suit the maximum at the upper limit 
reference potential VRT of A/D converter 20, as this one-line reading data is read and it is shown in ** (B). One line (white 
datum-level 5X) is read in this state. 

[0007] Thus, it writes in RAMI 1 by using the value which carried out the multiplication of 256 to the minimum value of the read 
one-line data, and asked it for it as white data [** (C)]. Next, data of one line are read, outputting the data written in RAMI 1 to 
D/A converter 12. Thus, since the read data are rectified by multiplication type D/A converter 8, as shown in ** (C), they are 
equal to the minimum value. 

[0008] Finally, CPU 10 adjusts D/A converter 21 so that the output may suit the upper limit reference potential VRT. In this way, 
the data written in RAMI 1 turn into the shading compensation data Dsh. Creation of the above shading compensation data is 
ended for example, within 5-10 seconds. Therefore, as for creation of this shading compensation data, it is desirable to carry 
with which the quantity of light of a fluorescent lamp is mostly saturated as shown in drawing 8 ] out, for example after 5 
minutes. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, I want to turn on a fluorescent lamp and to carry out picture read 
immediately, considering reading improvement in the speed. However, since the luminescence quantity of light of a fluorescent 
lamp increases while the picture which carried out in this way and was read is moving in the direction of vertical scanning (Y), 
even if it performs a shading compensation using the shading compensation data Dsh generated immediately after lighting of a 
fluorescent lamp, although equalization of the direction of horizontal scanning (X) can be attained, as shown in drawing 9 in 
response to the influence of a quantity of light change'with time, the white taste cuts gradually the quality of image of the 
direction of vertical scanning (Y). It is the present straw **** so notably that a manuscript is long in the direction of vertical 
scanning (Y). Therefore, conventionally, with equipment, after turning on a fluorescent lamp and only the setup time passes, the 
shading compensation data Dsh are generated, and picture read is performed. If it puts in another way, it can be said that reading 
improvement in the speed is sacrificed for high-definition security. 
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[0010] Moreover, even when generating the shading compensation data Dsh after the luminescence quantity of light of a 
fluorescent lamp is stabilized for the improvement in quality of image, and carrying out quality-of-image read after that, quality 
of image deteriorates from this point in response to the influence of sensitivity change of the reading element accompanying a 
temperature rise shortly. 

[001 1] The purpose of this invention is to offer the picture reader which removes the influence by quantity of light change of a 
fluorescent lamp with time and sensitivity change of a reading element, and can do picture read high definition and at high speed. 

[0012] 

[Means for Solving the Problem] It is considered as the composition which sweeps away the influence of the black level change 
by the sensitivity change based on a temperature rise, and the white-level change by quantity of light change in the midst of the 
picture read which is moved in the direction of vertical scanning and performs a reading element, this invention correcting 
shading compensation data at each time. 

[0013] Namely, the reading element by which the picture reader concerning this invention came to carry out train arrangement of 
many pixels, and movement of it in the direction of vertical scanning of a reading side was enabled at main scanning direction, It 
has the white datum level and black datum level which are extended to the main scanning direction arranged outside the reading 
field of a main part. Shading compensation data are beforehand generated based on the reading data read in each datum level 
using the reading element. In the picture reader which carries out the shading compensation of the original reading image data 
which displaced for them relatively and read the picture and this reading element which were set to the reading side in the 
direction of vertical scarining using these shading compensation data, and obtains norm reading image data The 2nd white datum 
level and the 2nd black datum level which are in the reading field of the aforementioned main part, and are extended in the 
direction of vertical scanning are prepared. And the back line data memory which memorizes the reading data of the front line 
data memory which memorizes the reading data of the front line read in the 2nd datum level with the aforementioned reading 
element, and a back line is compared with the storage line data of order. The white-level change detection means which consists 
of a white data comparator which outputs the white-level changing signal according to the change, The back line data memory 
which memorizes the reading data of the front line data memory which memorizes the reading data of the front line read in the 
2nd datum level with the aforementioned reading element, and a back line is compared with the storage line data of order. The 
black level change detection means which consists of a black data comparator which outputs the black level changing signal 
according to the change, It is characterized by establishing an amendment data correction means to correct whenever it reads the 
picture of a predetermined line for the aforementioned shading compensation data using this white-level changing signal and a 
black level changing signal. 
[0014] 

[Function] In this invention by the above-mentioned composition, the first shading compensation data are generated as usual, and 
it goes into picture reading operation. Then, a white-level change detection means compares line data while comparing the front 
line data and back line data which were read in the 2nd white datum level and outputting the white-level changing signal 
according to the change, before and after the black level change detection means read the 2nd black datum level similarly, and 
outputs a black level changing signal. An amendment data correction means uses a black level changing signal and a white-level 
changing signal, and it corrects shading compensation data here so that a part for the change may be made to delete. Therefore, 
the influence by quantity of light change, the sensitivity change of a reading element, i.e., the black level change, based on a 
temperature change, of a fluorescent lamp, i.e., white-level change, is swept away, and picture read is made at high speed in high 
definition. 
[0015] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. While preparing 2nd white 
datum-level 5Y and 2nd black datum-level 6Y which this picture reader has the same shading compensation data generation 
means as the conventional example ( drawing 5 , drawing 6 ), and a shading compensation function under picture reading, and 
are shown in drawing 1 The white-level change detection means 30, the black level change detection means 40, and an 
amendment data correction means (21 22) are established. Shading compensation data are automatically corrected during picture 
reading, and it is constituted so that the influence of the black level change accompanying the temperature rise of a reading 
element and the white-level change by quantity of light change of a fluorescent lamp can be swept away. 
[0016] in addition, the sign same about the portion which is common for the conventional example ( drawing 5 , drawing 6 ) is 
attached, and those explanation is simple ~ or it omits 

[0017] In drawing 1 , 2nd white datum-level 5Y and 2nd black datum-level 6Y which are extended in the direction of 
vertical-scanning Y in [ other than white datum-level 5X arranged in the outside S of a reading field and black datum-level 6X / 
R ] a reading field are prepared. 

[0018] First, the white-level change detection means 30 is formed from two latch circuits 31 and 32 and white data comparators 
33, as shown in drawing 2 . That is, the front line data memory which memorizes the reading data of the front line which the 
latch circuit 32 read in 2nd white datum-level 5 Y with the reading element is formed, and a latch circuit 3 1 forms back line data 
memory. That is, the reading data from A/D converter 20 are first latched to a latch circuit 31, and are moved to a latch circuit 32 
after that. 

[0019] The white data comparator 33 compares the front line data A with the after (**) line data B, and outputs the white-level 
changing signal according to the change. In this example, addition-and-subtraction maintenance of the comparison result slack 
white-level changing signal is carried out by the counter 34. It is because the corrective action for every Rhine can be performed 
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continuously. That is, in A>B, a comparator 33 outputs a subtraction signal to a counter 34, and, in A<B, an addition signal is 
outputted. In no cases of A=B, it outputs. 

[0020] On the other hand, the black level change detection means 40 consists of two latch circuits 41 and 42 and comparators 43, 
and has the same composition as the white-level change detection means 30. Therefore, addition-and-subtraction maintenance of 
the black level changing signal is carried out at a counter 44. 

[0021] It is outputted from the latch signal generation circuit 50 indicated to be the white latch signal Lw and the black latch 
signal Lb to each level change detection meanses 30 (latch circuits 31 and 32) and 40 (latch circuits 41 and 42) to drawing 2 . 
That is, this latch signal generation circuit 50 is formed from the pixel counter 52 which counts up with the pixel signal Se with 
the line counter 5 1 counted up with the line signal SI, and is cleared by the line signal SI, and a decoder 53, and as shown in 
drawing 3 , it carries out the generation output of the latch signals Lw and Lb. 

[0022] An amendment data correction means is a means to correct whenever it reads the picture of a predetermined (**) line for 
shading compensation data using a white-level changing signal and a black level changing signal, makes D/A converter 21 and 
D/A converter 22 which constitute a shading compensation data generation means from this example serve a double purpose, and 
is formed. That is, the counted value of a counter 34 is added to D/A converter 21, and it becomes voltage when the white-level 
signal VRT, i.e., an upper limit reference potential, reads white datum-level 5Y in the position of a back line. Therefore, RAMI 1 
memorizes as white shading compensation data by which the reading data equivalent to white datum-level 5 Y which passed 
along multiplication type AID converter 20 were corrected. D/A converter 22 also corrects black shading compensation data 
using the counted value of a counter 44. 

[0023] In addition, each initial value of latch circuits 31, 32, 41, and 42 and counters 34 and 44 shall be set by CPU 10 after 
ending the shading compensation before picture read. 

[0024] In the example of this composition, the first shading compensation data Dsh use white datum-level 5X and black 
datum-level 6X before picture read, and it is generated by the same method as the former. Under the present circumstances, the 
white- level change detection means 30, the black level change detection means 40, and the latch signal generation circuit 50 do 
not operate. Therefore, the wave of the analog signal (Ard) inputted into A/D converter 20 by the first shading compensation is 
shown in drawing 4 (A). Incidentally, if a manuscript (picture) is made to read in this state, it will become a wave as shown in ** 
(B). And in the both sides of the direction of horizontal scanning (X), the wave (data) which read white datum-level 5Y and 
black datum-level 6Y appears. After this shading compensation is completed, each initial value of latch circuits 31, 32, 41, and 
42 and counters 34 and 44 is set by CPU 10. 

[0025] In this way, if a picture reading start starts, as shown in drawing 3 , the white latch signal Lw will be outputted in the 
position of white datum-level 5Y, and the black latch signal Lb will be outputted in the position of black datum-level 6Y. 
Therefore, line data are memorized after reading in 2nd white datum-level 5Y to the latch circuit 31 which forms the white-level 
change detection means 30. Moreover, line data are memorized after reading in 2nd black datum-level 6Y to the latch circuit 41 
which forms the black level change detection means 40. Under the present circumstances, front line data (initial value) are 
memorized by latch circuits 32 and 42, respectively. During these, the image data of the 1st line shown in drawing 3 is read, and 
RAM 1 1 memorizes. 

[0026] Then, the white data comparator 33 compares the front line data (initial value) A of a latch circuit 32 with the back line 
(1st line) data B of a latch circuit 31, and outputs a white-level changing signal to a counter 34. In a subtraction signal and A<B, 
in A>B, it is an addition signal and, in A=B, it does not output. Moreover, the same is said of the case of the black data 
comparator 40. 

[0027] Then, the amendment data correction meanses 21 and 22 add the enumerated data, i.e., the white-level changing signal, 
and black level changing signal of counters 34 and 44, and correct the upper limit reference potential VRT and the minimum 
reference potential VRB. Using the shading compensation data corrected in this way, if the picture of the 2nd line is read, 
correction generation of the shading compensation data for reading the picture of the 3rd line in simultaneous will be carried out. 

[0028] In addition, in drawing 3 , about white data, the 1st line becomes A<B from increase of the with-time luminescence 
quantity of light of a fluorescent lamp by A=B, the 2nd line, the 3rd line, and the 4th line, and it has become A>B by the 5th line. 
And although it becomes A<B from sensitivity change of the reading element accompanying a temperature rise by the 2nd line 
and the 3rd line about black data, the 1st line and the 4th line show that it is A=B. 

[0029] Carry out a deer, and according to this example, 2nd white datum-level 5 Y and 2nd black datum-level 6Y which are 
extended in the direction of vertical scanning (Y) are prepared. And the white-level change detection means 30, the black level 
change detection means 40, and an amendment data correction means (21 22) are established. Since it considers as the 
composition corrected whenever it reads the picture of each line for shading compensation data using a white-level changing 
signal and a black level changing signal, the influence of sensitivity change of the reading element accompanying with-time 
quantity of light change of a fluorescent lamp or a temperature change can be swept away, and picture read is made at high speed 
in high definition. 

[0030] Moreover, since the white-level change detection means 30 shall be formed from two latch circuits 31 and 32 and white 
data comparators 33, a white-level changing signal shall be accumulated at a counter 34 and the black level change detection 
means 40 is also considered as the same composition, shading compensation data are continuously correctable for every Rhine. 
[0031] Furthermore, since the latch signal generation circuit 50 is formed with what carries out the generation output of the white 
latch signal Lw and the black latch signal Lb using the line signal SI and the pixel signal Se, each 2nd datum level 5Y and 6Y 
can be read correctly. 
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[0032] 

[Effect of the Invention] According to this invention, the 2nd white datum level and the 2nd black datum level which are 
extended in the direction of vertical scanning are prepared. And a white-level change detection means, a black level change 
detection means, and an amendment data correction means are established. Since it considers as the composition corrected 
whenever it reads the picture of each line for shading compensation data using a white-level changing signal and a black level 
changing signal, the influence of sensitivity change of the reading element accompanying vvith-time quantity of light change of a 
fluorescent lamp or a temperature change can be swept away, and picture read is made at high speed in high definition. 



[Translation done.] 
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